Introduction.
Since 1976 and Lambe and McCathy's work [1] it is known that photon emission can be detected from a polarized tunnel junction. This emission was attributed to the excitation of surface plasmon modes by tunneling electrons, radiating in photons due to surface roughness [1, 2] .
In 1988, Gimzewski et al. [3] successfully tried to detect this emission from a surface observed by STM in UHV (Ultra High Vacuum) and acquired photonic images of evaporated Ag surface [4] showing a good correlation with the STM topography. The process involved in the emission of metallic surfaces is attributed to the excitation of interface plasmon modes by inelastic tunneling electrons [5] . These local modes should be created between tip and sample by the high electric field applied. These plasmons could then radiate in photons. This process has been studied by Persson and Baratoff [6] and also by Johansson et al. [7] who calculated the emitted spectrum. Berndt et al. [8] carried out further experiments with semiconductors as well. However the latter seem to involve a different process: electron hole recombination rather than plasmon excitation [8, 9] .
Article available at http://mmm.edpsciences.org or http://dx.doi.org/10.1051/mmm:0199300405046100
The study of metallic surfaces by photon emission with STM was done in air by Sivel et al. [10] , and allowed the introduction of very fast experimental modifications. However we cannot work at a bias voltage higher than 2.50 V because of the strains due to the high field in air. Also this voltage does not allow observations of field states but is high enough to see the photon emission from metallic surfaces, thus providing a wealth of information.
A triple collecting system has been created in order to reconstruct tunneling and the corresponding photonic images, and the spectra of the number of emitted photons versus the photon wavelength.
2. Expérimental set up.
The description of the experimental set up has already been given elsewhere [11, 10] Figure 4 shows a flat low emitting surface with two small clusters on it. Emission was sharply enhanced on one of them, while the second did not emit. This can be accounted for as follows [12] an amount of gold deposited on the surface with an enhanced density of states could locally increase the emission probability for the first one, while contamination deposited on the surface could prevent emission for the second. Another likely explanation would involve cluster crystallography. Emission was expected to differ with surface orientations. A cluster with a more or less emitting crystallographic orientation could be deposited on the surface, thereby exhibiting this contrast. Also, the boundary of the the photonic feature was very well defined.
By increasing bias voltage, the emission became more intense but less uniform. If the applied bias voltage was reversed (negative bias voltage on the surface) no emission could be detected, the phenomenon was then unsymmetrical. Three different types of surface information can be simultaneously recorded; while drawing the tunneling and photonic images, the spectra of the emitted photons can be recorded, presenting a large peak from 700 to 1000 nm (Fig. 5) , for a gold film evaporated on heated mica. This peak is centred at a lower energy than those observed by Gimzewski et al. [12] . Two parameters differ from the latter results: firstly the surface bias voltage was low in our experiments (less than 2.10 V rather than in excess of 2.50 V), and it has been shown that the wavelength decreases when the bias voltage rises. Secondly surface contamination due to the exposure in air may shift the emission. The plasmon energy is indeed translated by the adsorbats on the surface.
Depending on the tip, the surface or sometimes the different scans, the spectrum shape varied from a single sharp peak to a larger double peak. A study of the spectra according to the bias voltage failed to show any variation: the spectra remained unchanged between 1.5 and 2.5 V Only the onset of the peak was shifted to the lower wavelengths with increasing bias voltages.
Several features could be noticed in the peaks. They always occurred at the same wave-length but their respective intensities differed from one to another. Worthy of note is the fact that the spectra were recorded while scanning the surface. The different features can then be attributed to the different topographic features, the different contaminants, or different cristallographic orientations on the surface.
A study has been done with a flat gold film, by recording simultaneously the topography, photon emission and spectrum (Fig. 6a, b and c) . Changes in the emission seemed to involve changes in spectra; at the beginning of the image, the emission was uniform. The spectrum exhibited a single peak centred at 800 nm. Then the emission worsened and another peak appeared at 960 nm, enlarging while the 800 nm one was vanishing. It may therefore be thought that two different emissions are involved in our surfaces, depending on the surface states. 
Conclusion.
In this paper it has been shown that by adapting the photoemission technique in air the studied samples and the bias voltage are limited but it gives rise to further interesting observations. Surface contamination seems to greatly modify the emission, but its part in the observed phenomena is still unknown. It has also been shown that the experiment is feasible in air with a significant signal correlated to the topography. This paper gives some possible explanations.
